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© Spherical granules having core and their production. 



© The spherical granules having a core coated with spraying powder containing a drug and low substituted 
hydroxypropylcellulose, because of their excellent hardness, can be coated further evenly, (e.g. sustained 
release coating, gastric ccating, enteric coating), and at the time the granules are excellent disintegration. 
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This invent relates .0 spherical grants having a core excerient in hardness and disintegradon. and 

•■sees — ha.a rr ^^:~zz^^rz 
cap r,ea:rrsx be M ^ as r ^"ssr''' 

performed generally by fluidize >^ °ortng. flujdj2ed . bed coating> there occur frequently troubles such as 

. ™?X2££L having a cce ccared w«h sprang powder contain^ a drug add * 

" ba Ta h mST P ™S' Senear grannies having a care characrariaed in M seed cores are 
coatj white S spread »Hh an agueous binder, with spraying powder cdn»,ng a dnrg and low 

so SSC snch as vi.an.in Bi, vi.an.in B, vi.an.in ^ ^ No . 4255431 , 

The sea benzoles ^^* p ^" ^^"pnSS* No. St*. 

T^ZITIZ Potion NoW Enropeah Pate* Pablica- 
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tion No. 175464. and European Patent Publication No. 208452 etc. 

The benzimdazoles having antiulcer activity, which are described in the above laid-open patent 
specifications, for instance are represented by the formula 




wherein R 1 is hydrogen, alkyl, halogen, cyano, carboxy, carboalkoxy, carboalkoxyalkyl. carbamoyl, car- 
bamoylalkyl, hydroxy, alkoxy, hydroxyalkyl, trifuluoromethyl, acyl, carbamoyloxy, nitro. acyloxy, aryl, ar- 
yloxy, alkylthio or aikylsulfinyl, R 2 is hydrogen, alkyl, acyl, carboalkoxy, carbamoyl, alkyicarbamoyl, 
dialkylcarbamoyl, alkylcarbonyimethyl, alkoxycarbonylmethyl or alkylsulfonyl, R 3 and R 5 are the same or 
different and each is hydrogen, alkyl, alkoxy or alkoxyalkoxy wherein R A is hydrogen, alkyl, alkoxy which 
may optionally be fluorinated, or alkoxyalkoxy, and m is an integer of 0 through 4. 

The compounds of the formula (I) can be produced by the methods described in the above-cited laid- 
open patent specifications or modifications thereof. 

In the following, brief mention is made of the substituents in those compounds which have the formula 
(I) and are already known. 

Referring to R 1 in the above formula, d.? slkyls may be mentioned as the alkyl represented by R 1 ; d-4 
alkoxys as the alkoxy moiety of the carboalkoxy; d.4 alkoxy s as the alkoxy moiety of the carboalkoxyalkyl 
and d^ alkyls as the alkyl-moiety; C,^ alkyis as the alkyl moiety of the carbamoylalkyl: d. 5 aikoxys as the 
alkoxy; d-7 alkyls as the alkyl moiety of the hydroxyalkyl; d^alkanoyls as the acyl; phenyl as the aryl; 
phenyl as the aryl moiety of the aryloxy; d. 6 alkyls as the alkyl moiety of the alkylthio; and d-e alkyls as 
the alkyl moiety of the aikylsulfinyl. 

Referring to R 2 , Ci. 5 alkyls may be mentioned as the alkyl represented by R 2 ; d-4 alkanoyls as the 
acyl; d^alkoxys as the alkoxy moiety of the carboalkoxy; d^alkyls as the alkyl moiety of the alkyicar- 
bamoyl ; d^alkyls as each of the alkyl moieties of the dialkylcarbamoyl: d-4 alkyls as the alkyl moiety of 
the alkylcarbonyimethyl; d.4 alkoxys as the alkoxy moiety of the alkoxycarbonylmethyl; and d-4 alkyls as 
the alkyl moiety of the alkylsulfonyl. 

Referring to R 3 , R* and R 5 , d-4 alkyls may be mentioned as the alkyl represented by any of them; d- 
8 alkoxys as the alkoxy; and d.4 alkoxys as each of the alkoxy moieties of the alkoxyalkoxy. 

Referring to R*, d-e alkoxys may be mentioned as the alkoxy, which may optionally be fluorinated. 

More specifically, they include 2-[[3-methyM-(2,2,2-trifluoroethoxy)-2-pyridyl]methylsulfinyl]- 
benzimidazole, and 5-methoxy-2-[(4-methoxy-3,5Kiimethyl-2-pyridyl)methylsulfinyl]benzimida20le etc. 

The said seed cores include Nonpareil produced by coating sucrose (75 weight parts) with corn starch 
(25 weight parts) according to the per se known method, and spherical seed cores using crystalline 
cellulose. The drug may be used as the seed core. The particle size of the said seed cores is generally 14- 
80 mesh. 

The said aqueous binder includes water, ethanol (concentration: preferably 50% (v/v) or less), and 
solutions of binders in water or in ethanol; the concentration of the said solutions is generally 0.1 - 80% 
(w/v), preferably 0.5 - 70% (w/v). The said binders include sucrose, hydroxypropylcellulose, hydroxypropyl- 
methylcellulose, methylcellulose, polyvinylpyrrolidone, pullulan, and gum arabic, which may be used alone 
or in combination. 

The spraying powder containing the drug and L-HPC in this invention may be combined further with 
powdery additives. The said additives include exci pients (e.g. lactose, corn starch, sucrose, crystalline 
cellulose, light anhydrous silicic acid), binders (e.g. a-starch, methylcellulose, carboxymethylcellulose, 
hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone, pullulan, dextrin, gum arabic). 
disintegrators (e.g. calcium carboxymethylcellulose, starch), stabilizers (e.g. magnesium carbonate, calcium 
carbonate, L-cystein), and coloring agents (e.g. talc, iron sesquioxide, tar colors). 

The said spraying powder in this invention are obtained by mixing uniformly the drug, L-HPC and ihe 
additives described above, and the particle size is generally not more than about 100 urn, preferably not 
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The cpmbinaiion ratio ol L-HPC «o the spraying po«de. is preferably aboe. 5 ■ 90% (*w>. mors 

"^cSSZ 1 oTTi drug .0 » spraying powder depends upon ,be M and ft. dese 0, ,he 
druq being about 2 - 70% (w/w), preferably about 5 - 50% (w/w). im , entinn is 

n the following the method for production of spherical granules hav.ng a core of th.s .nvent.on . 
decked in detail The conditions under which seed cores are coated with sp.ay.ng 
spraved with an aqueous binder area the ratio of the aqueous binder to the spraymg powder of about 1 - 
2 TadequaS; *e production temperature need not be controlled being generally ^om temperature - 
M-S iScal granules having a core of even size are obtained by sieving after dry.ng. For example, 12 - 
32 meshCnTsSves are used' and the granules which pass through the 12 mesh sieve but do not pass 

thus obtained may be coated according to the per se known 
method for the purpose of taste masking, enteric coating, gastric coating, or pro.ongat.on, and/or f,l.ed .n 

hydroxypropylce.lu.ose po.yoxyethy.eneg.ycol. Tween 80, p.urcnic F 68, castor o... cellulose acetate 
phJhaate hydroxypropyLthyice..u.cse phfha.ate. hydroxymethy.ce.Mose acetate succna e, Eudrag 
mThrn Pharma Co . West Germany, acry.ate copo.ymer), carboxymethy.ethy.ceHu.ose, po.yv,ny.aceta.- 
diethy.aminoacetate, waxes, and pigments such as talc, titanium oxide, ^mc ox.de. 

ThP soherica. oranu.es having a core of this invention, because of the.r excellent hardness, can be 
furthe^^^ -.ease eating, gastric coating, enteric coating), and at the same t.me 

^ in -ai. with working examp.es and experimental examp.es, 

which however should not limit this invention. 

Example 1 

Nonpareils (20 - 28 mesh). 2250 g. were brought into the CF granu.ator f^^'Sf^ 
, Ltd., Japan), and coated. whi.e being sprayed wrth 2000 ml of ^^^^^^^^ 
25 ml/min first with the spraying powder 1 and then the spraymg powder 2, both of wh.ch had been 
prepaid by m xing the ingredients listed be.ow, at the rate of 45 g/min at room temperature w.th a roto 
Sing at 2 Y 00 "pm 9 dried under reduced pressure at 40'c for 16 hours, and sieved through round s,eves. to 
give spherical granules having a core ol 12 - 32 mesh. 
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[spraying powder 1] 

compound A * 450 g 
40 magnesium carbonate 450 g 
sucrose 450 g 
corn starch 45 g 

(deg^risubXton with hydroxypropoxyl group: 10.0 - 13.0% (w/w), mean particle size: not more than 
45 30 urn. The particles of the same degree of substitution and 
particle size were used hereinafter.) 



so [spraying powder 2] 

sucrose 420 g 
corn starch 360 g 
L-HPC 360 g 



55 



0 277 741 



Example 2 

The granules obtained in Example 1, 3800 g. were brought into the fluidized-bed coator (Okawara Co., 
Japan), subjected to enteric coating by spraying the enteric coating film solution described below at the rate 
5 of 50 ml/min under the controlled conditions of inlet air at 50°C and material temperature at 40°C. to give 
enteric coated spherical granules having core. The said granules were filled into No.2 hard capsules with a 
capsule filling machine (Parke-Davis Co., USA), to give capsules. 



10 [Enteric coating film solution] 

Eudragit L30O-55 628 g 
talc 192 g 

polyethyieneglycol 6000 64 g 
75 titanium oxide 64 g 

Tween 80 32 g 
water 4400 ml 



20 

[composition of the capsules] 

enteric coated granules 240 mc 

No.2 hard capsule 65 mc 



25 



305 mc (per capsule) 



30 Example 3 

Nonpareils (20 - 28 mesh), 85 g, were brought into a mini CF granulator(Freund Co.), and coated, while 
being sprayed with water (50 ml) at 2.5 ml/min, with the spraying powder described below at the rate of 5 
g/min with a rotor rotating at 400 rpm, dried under reduced pressure at 40°C for 16 hours, and sieved 
35 through round sieves, to give sphericai granules having a core of 12 - 32 mesh. 



[spraying powder] 

4 o pancreatin 20 g 
sucrose 40 g 
corn starch 20 g 
L-HPC 20 g 



Example 4 

Nonpareils (24 - 32 mesh), 2 kg, were brought into a CF granulator (CF-360, Freund Co.), and coated, 
50 while being sprayed with 1% (w/v) hydroxypropylcellulose solution (1000 ml) at 20 ml/min, with the the 
spraying powder described below at the rate of 40 g/min with a rotor rotating at 200 rpm, dried under 
reduced pressure at 40°C tor 16 hours, and sieved through round sieves, to give spherical granules having 
a core of 12 - 32 mesh. 



55 



0 277 741 



70 



[spraying powder] 

serrapeptase 50 g 
sucrose 1350 g 
corn starch 200 g 
L-HPC 400 g 

Then the granules thus obtained. 300 g. were brought into the fiuidized-bed coator (Okawara Co., 
Japan), subjected to enteric coating by spraying the enteric coating film solution described below at the rate 
of 50 ml/min under the controlled conditions of inlet air at 50°C and material temperature at 40 C. to give 
enteric coated spherical granules having a core. 



[Enteric coating film solution] 

hydroxypropylmethylcellulose phthalate 1000 g 
castor oil 100 g 
talc 20 g 
acetone 10000 ml 



25 



Example 5 



30 



Nonpareils (24 - 32 mesh). 85 g. were brought into a mini CF granulator (Freund Co.), and coated, while 
being sprayed with 50% (w/v) solution of sucrose (50 ml) at 5 ml/min. with the spraying powder ■ described 
below at the rate of 10 g/min with a rotor rotating at 400 rpm, dried under reduced pressure at 40 C for 16 
hours and sieved through round sieves, to give spherical granules having a core of 12 - 32 mesh. 



[spraying powder] 



molsidomine 5 g 
sucrose 55 g 
35 corn starch 20 g 
L-HPC 20 g 



40 Example 6 

Nonpareils (24 - 32 mesh), B5 g. were brought into a mini CF granulator (Freund Co.), and coated, while 
beino sprayed with 1% (w/v) solution of hydroxypropylmethylcellulose (50 ml) at 2.5 mi/m.n, with the 
spraying powder described below at the rate of 5 g/min with a rotor rotating at 400 rpm, dried under 
4t reduced pressure at 40°C for 16 hours, and sieved through round sieves, to give spherical granules having 
a core of 12 - 32 mesh. 



[spraying powder] 

50 

idebenone 20 g 
sucrose 20 g 
corn starch 25 g 
L-HPC 35g 
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Example 6 

Spherical seed cores of crystalline cellulose (20 -32 mesh), 85 g. were brought into a mini CF 
granulator (Freund Co.). and coated, while being sprayed with 1% (w/v) solution of pullulan (50 ml) at 2.5 
s ml/min. with the the spraying powder described below at the rate of 5 g/min with a rotor rotating at 300 rpm, 
dried under reduced pressure at 40° C for 16 hours, and sieved through round sieves, to give spherical 
granules having a core of 12 - 32 mesh. 



jo [spraying powder] 

amlexanox 25 g 

hydroxypropylmethylcelluiose 20 g 
ccm starch 25 g 
T5 L-HPC 30g 



Example 8 

20 

Crystals of vitamin C (42 - 60 mesh), 80 g, were brought into a mini CF granuiator(Freund Co.), and 
coated, while being sprayed with 2% (w/v) solution of hydroxypropylcellulose (60 ml) at 2.5 ml/min, with the 
spraying powder described below at the rate of 5 g/min with a rotor rotating at 400 rpm, dried under 
reduced pressure at 40° C for 1 6 hours, and sieved through round sieves, to give spherical granules having 
25 a core of 12-32 mesh). 



[spraying powder] 

30 cefaclor 50 g 
sucrose 20 g 
cornstarch 10 g 
L-HPC 450 g 



Example 9 

Crystals of sucrose (42-60 mesh), 85 g, were brought into a mini CF granulator (Freund Co.). and 
«o coated, while being sprayed with water (50 ml) at 2.5 ml/min, with the the spraying powder described below 
at the rate of 5 g/min with a rotor rotating at 400 rpm, dried under reduced pressure at 40°C for 16 hours, 
and sieved through round sieves, to give spherical granules having a core of 12 - 32 mesh. 

<5 [spraying powder] 

fursultiamine 5g 
sucrose 35 g 
corn starch 30 c 
50 L-HPC 30 g 
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Example 10 

sissies pS,™ r^s, ^ •»«. ~- — » *. 

granules having a core of 14 - 32 mesh. 



70 v 

[spraying powder 1] 

compound A ' 450 g 
magnesium carbonate 336 g 
75 sucrose 279 g 

corn starch 300 g 
L-HPC 354 g 



20 

[spraying powder 2] 

sucrose 300 g 
corn starch 246 g 
25 L-HPC 246 g 
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Example 1 1 
capsules. 



[Enteric coating film solution] 

Eudragit L30D-55 2018 g (solid; 605 g) 
talc 182 g 

polyethyienegiycol 6000 60 g 
titanium oxide 60g 
Tween 80 27 g 
water 4230 ml 



50 
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[composition of the capsules] 



5 


enteric coated granules 


348.8 


mg 






compound A 


30.0 


> 

mg 






magnesium carbonate 


22,4 


mg 


TO 




Nonpareils 


110.0 


mg 






sucrose 


39.8 


mg 






corn starch 


' 36.4 


mg 


15 




L-HPC 


40.0 


rog 






hydroxypropylcellulose 


1.4 


mg 






Eudragit L 30D-55 


44.6 


mg 






talc 


13,4 


mg 


20 




polyethyleneglycol 6000 4,4 


mg 






titanium oxide 


4.4 


mg 






Tween 80 

< 


2,0 


mg^ 


25 


talc 


0.6 


mg 




light anhydrous silicic acid 


0.6 


mg 




No. 


1 hard capsule 


79.0 


mg 



30 

4 29,0 mg (per capsule) 

Experimental Example 1 

35 

In the method of Example 3 , coating was performed with the spraying powder containing the 
ingredients listed in Table 1 in place of L-HPC to produce spherical granules having core. The said granules 
thus obtained (12-32 mesh). 5 g. were brought into a 50 ml stainless steel cylinder (50 ml. 32 mm in 
diameter), shaken in a mill (Spex Co., Spexmill) for 30 minutes, and sieved through a 32 mesh round sieve. 
^ The residual amount on the sieve was measured to calculate friability for evaluation of hardness of the 
granules. In addition, disintegration time was also determined according to the method described in the 11th 
Japanese Pharmacopoeia. 
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Table 1 Hardness and Disintegration Time of the Granules 
■ " Hardness (%) Disintegration time 



This 

invention L-HPC 
Controls crystalline cellulose 
a -starch 

hydroxypropylcellulose 



98 
87 
89 
90 



1 min 

2 min 

not less than 30 min 



hydroxypropylmethylcellulose 89 
polyvinylpyrrolidone 8 5 

pullulan 
methylcellulose 

dextrin 
gum arabic 

carboxymethylcellulose 



88 
84 
85 
82 
86 



10 


min 


6 


min 


4 


min 


1 . 


.5 min 


2 


min 


1 


min 


1 


min 


2 


min 
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Tnese resu.ts show evident* that the spherica. granu.es having a core of this invention are exceLent in 
hardness and disintegration. 



Claims 

- 1. Spherica. granu.es having a core coated with spraying powder containing a drug and .ow substituted 
hydroxypropylcellulose. w hprPin the drua is a drug for circulatory 

^SSC^r^ metabolic e,sL. -~ 

nitrazepam, pltenytom. nw»^ e ";„!^rSe 0 ip!n e atenolol, spironolactone, metoprclol. pindolol, 
metnyldopa. dipytidamole. furosemde. "'^^ -JSZ^ leopnyllina. pseodoephedrlne. salbutamol. 
captoptll or isosorbide nitrate, amlexano*. oextromet Iwttan, tan ^ ire , paw , ea ,i„. 5- 

aminosal.cyl.c aod. cephalexm, cefaclor, ce ^°'"^ trimethoprim or sulfamethoxazole, senapep- 

erythromycin, erythromycin stearate, hncomycn doxycyd ^ c w ^an*,. 
tase . g.ibenCamide or P°"^ <™ —Be , ^ , 



45 



4 . r ^r^ra:™^T= , -re, « * 

represented by the formula 
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^rhnw rprhoalkovv. carboalkoxvalkyl, carbamoyl, car- 



f 
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bamoylalkyi, hydroxy, alkoxy, hydroxyalkyl, trifuluoromethyl, acyl. carbamoyloxy, nitro, acyloxy aryl ar- 
yloxy, alkylthio or alkylsulfinyl, R* is hydrogen, alkyl. acyl, carboalkoxy, carbamoyl, alkylcarbamoyl 
dialkylcarbamoyl, alkylcarbonylmethyl. alkoxycarbonylmethyl or alkylsulfonyl, R3 and R 5 are the same or 
different and each is hydrogen, alkyl, alkoxy or alkoxyalkoxy, R A is hydrogen, alkyl, alkoxy which may 
optionally be fluorinated. or alkoxyalkoxy, and m is an integer of 0 through 4. 

5. The spherical granules having a core according to claim 1, wherein the low substituted hydrox- 
ypropylcellulose has 4 to 20 % of the content of the hydroxypropoxyl group and is not more than 200 urn 
in diameter in mean particle size. 

6. A method for producing spherical granules having a core characterized in that seed cores are coated, 
while being sprayed with an aqueous binder, with spraying powder containing a drug and low substituted 
hydroxypropylcellulose. 

7. The method according to claim 6. wherein the seed cores are Nonpareils produced by coating 75 
weight parts of sucrose with 25 weight parts of corn starch. 

8. The method according to claim 6, wherein the spraying powder cocntains 5 to 90 % (w/w) of low 
*5 substituted hydroxypropylcellulose. 

9. The method according to claim 6, wherein the spraying powder cocntains 2 to 70 % (w/w) of the 
drug. 

10. The method according to claim 6. wherein the ratio of the aqueous binder to the spraying powders 
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is 1:1 to 1:2 
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